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Besides spontaneous differentiation in adherent culture, hNESCs are capable of spontaneously forming cerebral organoids or "minibrains" in suspension. These organoids contain functional neurons and glial cells. We also obeserve self-organized structures resembling developing brain cortex with occasional folding. We demonstrate the importance of WNT and FGF2 signaling during organoids expansion phase for the formation of these cortex-like structures. Cultivation of cerebral organoids as floating aggregates on orbital shaker for more than one month leads to downregulation of Sox2 and DCX and to neuronal maturation. After 2 months after aggregation, we were able to detect various types of neurons including GABA, dopaminergic and serotoninergic, as well as astrocytes. Two-photon microscopy revealed an intricate network of MAP2-positive neuronal dendrites. Calcium imaging demonstrated spontaneous calcium waves characteristic of both neuronal and astroglial activity.
Regionalization of organoids by FGF8 and SHH-signaling activation lead to significant increase in tyrosine-hydroxylase-positive cell number and to the detection of dopamine in conditioned culture media.
Drug testing of marketed drugs demonstrated the adverse effects of one compound on cerebral organoids growth and development. The presented approach allows efficient derivation of hNESC that can differentiate into neuronal cells with high efficiency both in 2D and in 3D culture and can serve as a platform for human brain development studies and for studies of drugs teratogenicity. To maintain the homeostasis during organismal lifespan, stem cells can divide asymmetrically to produce a new stem cell and a progenitor cell that gives rise to the differentiated cell types of a tissue. Beside the fate determinant factors such as mRNA and signaling modulators, asymmetric segregation of aging associated factors such as oxidatively damaged or aggregated proteins and impaired organelles has been observed in budding yeast S. cerevisiae and Drosophila. Recently we showed that the asymmetric apportioning of aged mitochondria between daughter cells is required for stemness in mammalian stem cells (1). Peroxisomes, are an interesting candidate compartment regarding asymmetric segregation as they have close relationship with mitochondria regarding lipid metabolism, Reactive Oxygen Species (ROS) metabolism, and membrane dynamics. Using a labeling technique that allows following of distinct age classes of organelles, we found that peroxisomes are age-selectively and asymmetrically segregated during division of human mammary stem-like cell (hMECs). Intriguingly, during mitotic, majority of peroxisomes binds to the astral microtubules of mitotic spindle and the two poles of the mitotic spindle demonstrate selectivity for old or young peroxisomes. This finding, comes along with recent publish by Asare et al. (2) on the role of peroxisome inheritance in normal mitotic and cell differentiation, suggests that the association of peroxisomes with astral microtubule during mitotic may be required for the age-selective segregation of peroxisomes in stem-like hMECs division.
(1) P. Katajisto et al, Science 348, 340-343 (April 14, 2015 
University of Helsinki, Finland
Embryonic kidney culture provides a powerful tool to gain insights into signaling pathways governing renal differentiation. Maintenance and propagation of long-term nephron progenitor cultures has not been achieved until recently. Additionally, many questions concerning the regulation of renal progenitor self-renewal is yet to be answered. The primary aim of our experiments was to develop a method enabling the maintenance and expansion of uninduced metanephric mesenchyme in vitro. Thus, E11.5 mouse embryonic kidney mesenchyme was isolated by microdissection and dissociated into single cells in a two-step enzymatic digestion. The cells were plated on Matrigel gel supplemented with FGF2, PP2, and pulsed with a GSKb inhibitor known to activate WNT signaling. In result, the cells proliferated and self-organized into spheroids, which maintain Six2 and Pax2, markers for nephron progenitors, for weeks. After a week of culture the nephron progenitor cells responded to inducing signals producing different nephron segments. These longterm nephron progenitor cultures provide valuable tool to study nephrogenesis in vitro independent of inductive tissues such as ureteric epithelium or embryonic spinal cord. 
University of Portsmouth, United Kingdom
Embryonic muscle stem cells (eMuSC), in contrast to their adult counterpart, self-renew and produce muscle all the time. They thus have properties that cells for the therapy of muscle diseases should emulate, at least when the cells are expanded in vitro prior to backgrafting into a patient. To unravel the molecular basis of eMUSC's unique properties, we designed a number of molecular constructs that, according to their activity in tissue culture cells, were expected to force cells into premature differentiation. Indeed, when introduced into the pluripotent cells of an early Xenopus embryo, cells were recruited into myogenesis. However, when introduced into chicken eMuSC in vivo, the cells did not enter immediate differentiation, suggesting that the stem cell state of eMuSC is actively protected. We will show experiments to elucidate the molecular basis of this protective mechanism. doi:10.1016/j.mod.2017.04.466
PS5.64 Grainyhead Regulates Intestinal Stem Cell Function Nicole Dominado, Gary Hime
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Intestinal maintenance and regeneration depends upon a population of multipotent intestinal stem cells (ISC), which produce the mature cell types required for healthy intestinal function. The process by which an ISC is able produce these cell types is under tight molecular regulation with proteins able to influence cellular identity and function by manipulating the expression of particular genes. We sought to investigate if proteins expressed at extremely low cellular levels are involved in the molecular regulation of this process. Using the Drosophila melanogaster intestine, we have identified Grainyhead to be very lowly expressed in the intestine. Alternative splicing of the grainyhead gene produces 8 mRNA transcripts, which in turn, produces two protein isoforms, GRH.N and GRH.O, depending on the splicing of exon 4 and 5. In cell lineage tracing experiments, loss of both GRH.N and GRH.O results in a reduction in the number of progeny arising from a single ISC. Interestingly, loss of only the GRH.O isoform, which has previously been characterized as specific to only neural tissue, results in an even greater reduction in progeny numbers. In the opposite experiment, we ectopically expressed both GRH.N and GRH.O isoforms in ISCs and its immature daughter cell, the enteroblast (EB). Ectopic expression of GRH.O resulted in an increase in ISC and EB numbers whereas GRH.N over expression resulted in the loss of the ISC and EB population. We hypothesize that Grainyhead functions to maintain ISC numbers and in doing so, is regulated by multiple means. Firstly, Grainyhead function is regulated by its low expression. Only when it is required, such as during regeneration under tissue injury, does its expression levels transiently increase. Secondly, GRH.N and GRH.O isoforms interact in a manner that allows them to counter each other. Traumatic injury or surgical excision of diseased bone tissue usually require the reconstruction of large bone defects unable to heal spontaneously, especially in older individuals. This is a big challenge requiring the development of biomaterials mimicking the bone structure and capable of inducing the right commitment of cells seeded within the scaffold. In particular, given their plasticity and large availability, the human adipose-derived stem cells are considered as the better candidate for autologous cell transplantation. In order to evaluate the regenerative potential of these cells along with an osteoinductive biomaterial, we have used collagen/ hydroxyapatite scaffolds to test ectopic bone formation after subcutaneous implantation in mice. The process was analysed both in vivo, by Fluorescent Molecular Tomography (FMT), and ex vivo, to evaluate the formation of new tissues and to characterize the population of cells invading the biomaterial. The results have shown that the biomaterial could itself be able of promoting differentiation of host cells and bone formation, probably by means of its intrinsic chemical and structural properties, namely the microenvironment. However, when charged with human mesenchymal stem cells, the ectopic bone formation within the scaffold was increased. We believe that these results represent an important advancement in the field of bone physiology, as well as in regenerative medicine. doi:10.1016/j.mod.2017.04.468 PS5.66 Importin α1 is required for maintaining germline stem cells in Drosophila melanogaster testes James Heaney, Franca Casagranda, Gary Hime University of Melbourne, Parkville, Australia Importin α (Impα) proteins are required for transporting proteins from the cytoplasm into the nucleus via interaction with Impβ in all tissues but also have roles in transcriptional regulation and organisation of chromatin and have been suggested to act as developmental switches during germline development. The Drosophila melanogaster genome encodes four Impα genes. We have identified a specific requirement for Impα1 in maintenance of male germline stem cells and spermatogonial differentiation. Loss of function Impα1 mutants are male sterile. They lose germline stem cells (GSCs) and this loss can be rescued by germline specific expression of Impα1 but the rescued animals are still infertile indicating a secondary role of Impα1 in spermatogenesis. The GSC loss is accompanied by development of
